In this issue of Medical Decision Making, Cebul takes a fresh look at resistance to decision analysis in medicine [1] . Beginning with the chief complaints raised and countered by William Schwartz five years ago, Cebul goes on to consider ways to enhance the acceptance of decision analysis by physicians. His thoughtful essay should stimulate those who believe decision analysis ought to be a prominent feature of medical practice. Decision analysis is fundamentally a way of thinking about volitional actions. Its special feature is that it both distinguishes among choices, chances, and values and incorporates all three elements into a systematic, quantitative assessment of alternative actions. Some physicians find the decision analytic paradigm congenial and well-suited to medicine. For them, the method has face validity; the only proof of its merit they require is the sweet sense of comprehension and insight they gain from its use. Decision analysis reinforces their own faculties of reason and judgment. While recognizing numerous limitations, they welcome decision analysis as an aid to their clinical thinking.
Cebul's essay is perhaps written for such believers, and there are many among us, but it is about the rest of the medical profession. Resistance to decision analysis among doctors, we are told, has several sources: ignorance about the method; paucity of decision-oriented data that can be readily incorporated into analyses; perceived lack of relevance to daily practice; and the absence of incentives for physicians to adopt decision analysis.
Drawing upon a variety of perspectives, including his own, Cebul puts forward a number of ways to promote wider adoption of medical decision analysis: conduct studies to test whether use of decision analysis produces better results; concentrate on gaining the endorsement of leading clinicians who act as trend setters; simplify and make more applicable the basic principles ; collect more pertinent data and provide more usable aids to decision makers; improve and test methods for eliciting utilities; publish more clinical articles, especially on practical problems; promote decision analysis as a means to rational and cost-effective patient care; and emphasize the role of decision analysis in the education of students, residents and practitioners.
These ideas are all worth reflection, discussion, and expansion.
In thinking about these various suggestions, we should not underestimate the difficulty of carrying out some of them nor overestimate the likely effects of any one approach. Consider, for example, the sensible idea of a clinical trial to test whether physicians who use decision analysis will produce better clinical outcomes than physicians who do not use this method. We know from many analyses that the difference in outcome between the best and next best clinical strategy may be small. Suppose that the prevailing treatment, A, for a serious disease produces survival of 68 percent and that a decision analysis demonstrates than an alternative approach, B, would enable 70 percent to survive, with all other consequences unchanged. Though small, this increment in survival is surely noteworthy and highly desirable. If we assume that all physicians in the absence of decision analysis would use approach A and that all using decision analysis would switch to strategy B, it would nevertheless require a very large experiment to demonstrate a statistically significant difference for this clinically significant advance. Specifically, for the 2 percent improvement anticipated, assuming we seek a 90 percent chance of detecting a difference in survival at the 0.05 level of statistical significance, the trial would require more than 11 000 patients to be treated by each group of doctors. The implication of this estimate is that studies of the impact of decision analysis on medical practice should incorporate measures such as time to initiation of proper treatment, number of tests performed, frequency of iatrogenic complications, duration of hospital stay, patient and physician satisfaction, and cost of care, as well as indices of clinical outcome. Such studies would be valuable, though a single, definitive outcome that transforms the minds of physicians is an unlikely result. In writing about a set of earlier controversies in internal medicine, Franz Ingelfinger observed that, &dquo;Very few if any appear to be resolved by some elegant study that dramatically demolishes one side or the other&dquo; [2] .
As members of a professional society, as educators, as physicians, and as analysts, we can adopt Cebul's suggestions and take other steps to promote awareness and acceptance of decision sciences in medical practice.
1. We can attempt to document and make known activities in teaching decision sciences and related topics in the United States and in other countries. The survey reported by Elstein in the inaugural issue of Medical Decision Making provides a baseline that can and should be followed up [3] .
My impression is that a growing number of medical schools are teaching courses in decision sciences, clinical epidemiology, and biostatistics. More and more physicians are also seeking instruction in decision analysis. In another paper in this issue, Cebul and colleagues report on the success of their course in improving the comprehension of participants, as indicated by improved test scores [4] . The Society for Medical Decision Making has for several years offered a well-received, one-day seminar on medical decision making in association with its annual meeting. Nearly 600 clinicians and medical educators have attended the three-day course on clinical decision making taught at the Harvard School of Public Health each of the past six years. Overseas, the Royal College of Physicians has had a regular workshop series on computing and decision sciences. More than 700 Dutch physicians attended a symposium on medical decision making held in February 1984 in Utrecht, and a number of other courses are being conducted in the Netherlands. These are just a few illustrations of numerous teaching activities going on in the United States and abroad.
2. We can promote development of innovative teaching methods and exchange of teaching materials in our field. Collaborative teaching efforts among clinicians, decision analysts, clinical epidemiologists, and biostatisticians would promote a coherent introduction to the numeric and decision sciences for medical students and residents.
In the area of decision analysis, this instruction should cover both principles of conducting an analysis and how to critically read and interpret published analyses. These capabilities can be useful to any physician. For future medical generalists, expertise in the numeric and decision sciences may come to represent a critical part of the distinctive skill they bring to the care of patients. 3 . We can work to develop a critical mass of investigators and teachers in the decision sciences in every major medical center. These groups will optimally involve both physicians and non-physician analysts. Seminars, collaborative research, and joint teaching exercises would facilitate sharing of perspectives and promote the professional work of members of these groups.
4. We can enhance communication and the coherence of our field by adopting conventions in nomenclature and notation, a process already begun by the Society for Medical Decision Making and its journal. 5. We can work to have more material on strategic analysis and quantitative reasoning incorporated into examinations of the National Board of Medical Examiners. 6. We can advocate additional support from government and foundations for innovative teaching programs and for research that will advance the methods of analysis and the collection of data in a form that is pertinent to clinical decisions.
While the obstacles to wider dissemination of decision analysis among doctors are formidable, the intellectual power and appeal of this analytic method is also compelling. Fortunately, the various ways to advance and spread decision sciences in medicine are not exclusive alternatives. Each approach reinforces the others. It is up to us who wish medical decision analysis were more widely adopted by physicians to work to make it so. HARVEY V. FINEBERG, M.D., PH.D.
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